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Ao POLENOED

Tn fepert e 3, thig suthesr qehonatrs Latd .f:im;:;icafi;l;ﬁn-‘-—hvf

GheT bhe nrouessive serion of rlitistaiens en sgeornie seld 18 vro=

cortional  te the ameunl o cluwathiens uged and thal Uhe
el nnyae G anmon 18 neu reetlred bo effect thidy nrokeetive setien,
LU G seme bive, Ln rorard to Whils resetlen dn a lvine orpanionm,

Feaenea
Ghids Wit ter gtabet bhnl Lhe wkeeesmes

An setlve ensyme 18 not
neeegsartly reriirad Sor Wi oreveeiive sevlon of “lukathiena on
nseavble nedd beesuse 16 18 eonsidersd thab Lhe cusnéitative re=

amd dscorbic gerel: » ) cojﬁc\“’h‘evr
Lallonshis between slubashi -:um“*:;n«;l toier verious blochenical e

sbeaues fre bebber sceomplished 10 tne Livin: organism Lhan b

bl 1 VLETO

Thin report, sstending the above experiment, discusses a
benb made to deteriine swhebhor elutebhione ean still provect as=-
corble actd wuen bhe aeld 1s about to widerto sudden oxldation by
soocilie outside influences, For this purpese, strong [T eler o 93X ]
sold oxldase wmg employed as o catalvet on ascorbic acld and the

protective action of slutathione was vested during the oxidation

oy

*[A/ofs.' %*f %%‘,zﬁﬂ ywhich can be aleo read Kichinesuke FUTIMURA,
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Procens,

The abeve test wns nade &lee te determine the wminimun conw
goniration stbranstit negeasayy to elicli cleoapr-cut vrotective actien
fyom zlutathlone on & glven cnantdly ol sscorbie scdd and Lo test
the elfect of thia stnimu concentratlon on reagtlon sysltem cone
centratleon of hvdrocen ieng, “he lollewine ig the vepert en abevas

doseriued teete,

Do WBST VLOUTRG FRD il Bes TUATTONS

Le whe Effeet of Glutrtidone wien Aoeerole Acid Oidldsge 13 usged ag

a easalrat an Ancovile fedd

(a) Peopsration of
1200 e gugpention aslution ef aseovole aeld exidnse was made

peeodine b e nelbhoag ol Se W, Joehnsen ana 8, 8. Zllva,

() Detewmstnstlen of Asvivitye Derdos of Ascorvic Aeld

Mianse sushenglon solutions
The reelvivy destee of ageoride acid exidage suspension
solution made by vhe mbove=eliod methods wha determined by testing

with solubions of compositions eiven in Table 1,

TABLE 1
CUHPOSITION OF TLST SOLUTIONS USED IN DETLRMINING THE
ACTIVITY DEORER OF ASCORBIC ACID OXIDASE SUSPENSION SOLUTION
(ec)

Ascorvie Aeid solutdon (100 mgs)d 25 |
Ascorble Aeld Oxidase suspension solution 10
Sdrensen phosphate bulffer solution pl=5,28 65 J

Total auan ity
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% Tn preparatian of apeorbie aeld solutien, used sbrensen phosphate
puifer solutlen pil 5,20 as a solvent, MHade at hibeek snd Dolder

Lasel, Switzerland,

The above=desgriied test snlntien wss esvefully plased in
& 2l desres thervoatat end the aseerbie eeld in une thermaglat vae
messured au deflnlte intervels, 'the methed of seagurlng vag the
sare a8 that deserdibed Lo RMevert He 1 (). Hewever, the test sow
lutden wee Leoted with £ ee of 10x dlluve goluulen, 511 the
rogorble oeld soluvlons sad slutethlone zolutlons used in all the
Pellewin: teste vere nade on e dev ef use. 1he tesl reasvlta are

ghowvm in lable 2.

TAITE 2
SUARTAT GHANOE OF ASCOMTIC ADID 1081 1NTHG FROM

ASCORBIC ACID QXIDASE

. A B
IS T G L o _
at \ Mtration -1 i 0499 1,003
0 value o 0499 1,003
wima|  (0€) Mo 0499 1,003
nesidue (me) i 1701 1 17.6h
after| Titration v T y - g 0.825
1 value TI - | o
hour (oc) 1 - | 0.2 |
tesidue (ime) - 1 5L “
| |
-3ia
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A B
| ! ¢ i

siter | Tiurstien PI | - . oM0

2 , vaiua E il " 0,72

| houre (ee) 1 M ‘ - i 6,71
nesidue (mg) % ; - ; 12,L6

siter | tivreilen f 1 0,94 ‘ 0,L36
l value j 13 | 0480 | (1,136
heurs (ee) ! H : (3,66 } 0,l3h

mapldue (o) i 1 17.24 i 7410

ke le clear Crenm Table 2, when Lie naestide seld exldase 18
rpplied to soeosiic petd, the sacorble setd repidly veduues with bhe
pegsace ol time, and in four hours 1t vecomes only 1/2.5 of the
orizinal acuantlby, On whe abher hond, eemuarablve test 4 decs not
chow o warked ehanco, BV VRS {aek, Lu can e eloarly resopgniued
that the abevemdescribed anspension solution of sgcorvie acid onl=-
dase esn suiticiently accelerate the exidntion of aseerbie neld,

Helliaine this raet, the follewins test was condueted:

(e) fihe Bifect of flusabhlone on Asecerbie Aeid vhen
Aseorbic Aeid Oxidase is Applicd to Ascorbic heid

7o determing whether or net plutetidone ean protect ascorivie
seid wibhout being atlectod by an enzymd, even when bhe suspension
solution of ascorbic acld oxldase aets upon ascorbic acld o ace
calevate Lvs oxidation, a piven quantity of the above=mentioned

ascorbic acid oxidase suspension solution was added to a given

quantity of sscorbie acld solution, . To this was added varying
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aquaptivies of uwathions grlution, ‘the effect was then tested,

the eempesivion af tee test solution was that listed in
olis o7 sseorple seld and glutaw
o amuvanent reselis o georple scld al :
‘f?,p],vi T’ gt Wi readhponenh 5

eitope soluiion sre Listed in vables b osnd £ oand dn Greph Te
chiipneg ao bt e

Palile 3

o ey T
(MR IGED S0 DRIEIRIT Gropny YR AN
; e Ve Aasaoste ACTH G5 THASE
COOET A0 Wikl A T RCTD WRE SHEATEL VTR ASCDI b AL De i
et GEUTATRLURR e dte d
(rerveeniure M0 10, rlarnued with hee ol 1o ailuie
arpe enLire LR T i
feat golution)
vent Selutbions h i a
Tlomy et e oo
e e waim n t e s o et S s = -
?) A A
Gy Cew) 2 . 2
pscorvhe Autd solution o) :

foarihie fetd dnldare sndpons

4 1o o 10
ston solubion (ee) L 1
( 12,5 0
i <) 0 1245 )
Tl uhione golutbon (P (ee) ) '
2t -0
(200 @ ) () 0 28 :

glpenen  hegnhnte nwfer
4

t + 4 'Jl‘i.s 8
aolution nif=h,20 (ce) A 2%

) 0 0
petal auanti by (ce) 50 50 5

@ sign indicabos thet the solvent used in preparing ascorbic
aeid and gluvathione solutlons was grensen phosphate buifer so=

lublon pH 5,28, Glutathione was made by Oberschéneweide=Berlin,
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o

vable b

e AT OIS ST
TR CHANNE 7 ASCOWETC ACTD HHE TIEAVED STAULZAMLOUSLY WITH

GLUTATHTONE

(Teatingy e pll valuea of tesl S0=
Peatiae el ;

Lullon vere v

Y] %Jnfr\_.!'. Lﬁi‘@vﬁ E'”z‘»‘ ,!,al'i;-u!' E‘eﬁt’; -"‘hﬁ aane
colovipetrie metiod vag veed in eaeh ot L wesld)

fest polution

e i IS [ 0
7 Lt%;' » Hueation i {1,100 0,76l 0,066
10 value i1 0,762 04068
planten % (ee) & L Hil U701 f»‘f*.":'w‘i
! (o) N 1,39 7 5
e e e e o o e S o
Ao Thouestlon G, 008 UeTht 0,080
1.6 f LERRIT it 01,228 (4750 Qoz"’:'o
hours (ar) H Db N O higy
wetdue () ol h, 26 SN
— s v wmmi s o L S B =~-’=xs-===-u’-"-:—j=>—
Atier Tibration i ARIRTE Culih NS
5 value 11 0,077 0, 7he 0,880
ours (ce) i 02,0368 Ofhe Ultho
pesidue (n)l 0,h0 PAY 0430
After Tiration " I 0.0025 - -
.8 ; value ; i 0,0025 - - !
‘ |
hotrs f (ce) § 14 0.,0025 -
festdue (mg;)ii 0,027 -
1
After | Tbration | I - 0,715
Pl value It - 0,715
hours (ce) M - 0,715
nesidue (mg) - 7.86
ETRIITIN NIR A LU Rche < R NS 0

Declassified in Part - Sanitized Copy Apprbved for Release 2012/03/2k1 : CIA-RDP82-00039F000106180006—6

B e




i

Declassified in Part - Sanitized Copy Approved for Release 2012/03/21 : CIA-RDP82-00039R000100180006-6

Pest golution
Ttems

BN

i
plter | Hure tien

Lk ‘

|
hours l

valiue

(ee) i i

fegldus (me)

- +
—

3
I
i
H 3
P
amiaemTEm EE AT T
ERRRE L i ;
! |
|

Y
A B o
B 0,760

- U.é\-—#)vl
0,616 0,700
(,6L8 0,760

- 7439 byGb

- R laiid
rir T
e PEEE AT =

z Tm TE A AT

il =

Sy U'T 15
8] .',JCZQ
.
{'ter g1 Leatdon L :
i : | LTS 0,746
" ]‘ T j - (1,620 0135
72 ViR It .
N 0,00 (175
(ee H - .
Hours 1 | o
Hehi2 i o)
HCHMGED (iﬂ“) . AT T
;“"ﬂ;“ ,,,,,.‘ . e e o 3=
N - S

AuhTLe CHANE OF

BLOPRHTONE Wil

caa
e EL O EDASE
DA SEOUBTY T s RSROHILG AULY Lk
IR TR OFLEE o

(Pesting Lonperatire

aalublen were b

= Taat g Lition
Thens
e a——— 1
At Lar Mbration T
Afbay LbY
L0 value ,j 1T

minutes \

H

(ee)

"1 fesidue (met) |
i |
i

—

wan 219 A

pable b

y

L AGTI WAS puptigh $h-
Ao T REHIONE

19, ‘the pH yalues of tesb

ot frey the Lest)
anpe babn belore sntl aftey

i G
- 5 ,
153
W53
L.53
86,67

- 0722
- 01722

- 05722

1

H
s

At ber 1‘:'L‘it,x'amon i

value
(o)

B
i
|
|
|
hestdue (mg) ‘\
1
|

\
LS

{
hours |
|

!

R T SRS LI e

1,196

l.:)tQﬂ

1,195
57432
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Teat Jnlution

Tteng ’ A B ¢
Titwer | twntten 1 - 0,706 L5
Li yalue I - 0,70 1,51
hours (oc) M - 0,708 1,51
§ neatdus (i) - 27,403 56,00
Alter i Titeation I - 0,710 L 504
2k, value TI - 0,710 LeE0k
leurs (ce) H - 0,710 1508
Heatdue (me) - 21,32 £7471
A ey Muretlon I - 0,696 1,500 ?
L valig i1 - 0,690 Len00 ‘;
hours (ec) M - 0,495 Lot
Ragidue (ar) - 26,65 57.52
Lter Thtration I - UeAT0 1,196
72 value Ic - 04670 1,98
hours (ee) i - 04470 Lohos
| Reaidue (7)) - 25,09 51432
s hoe o m . L e . ———

Frav Patle I comparabive test A shows that ascorble acid

rapidly reduces with passape of time, and 1s almost completely

oxidized sfter four hours., Despite such rapid disappearance of §
ageorbic acid in test A, when glubathione is added in other come !

parative testg, ascorbic acid is very well preserved; there were

residues of 6,02 mg in test B and 8,08 mg in test ¢ even after 72

hours of testing peried,

This fact can be more clearly understood

from Graph I,
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t

lo
g GenprH L

7 73 73
—> Tine (bours)

Tt olm elenr, thevelers, lhab rlutatiiens ouill protacts
agasvble ackd even vhen suearble neld 18 treated with aseorble
aeld uvxidage; Iuvbhernore, 1t 18 elear that dn this cuge the
nresenca el sg eetive engeme 18 not neecessury to olicit this pro=
Leetive astion., ilbresver, the aquandibtative chanre of plubathione

in this case ghows Lue same Lendenay as that set forth in Table 3,

2. ‘lestg at Varrine Temperabures with Varying Concentrations of
itydropen Ions I[nfluencins the Protective Action of (lubathione on

Ascorbiec Aeid

It has slready been noted in Heport Mo 3(l) that the pro=-
teetive action of glubtathione on ascorbic aecid varies with the
amount of glutathione applied to a given quantity of ascorbic acld,

o ffew tesls, however, have been nade along this Line, Consequently,

this writer, using the following method, determined the effects
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i L e ft
ylelded upon Lhe protective ac tion by varying the eompositions od
hydroren ton conee nation aad the Lemperetives of uhe reagiion so=

lution,

Ploey, each o bhe ik Golutions deseelbed 1n Table ©
vere prepared, asl Whe auaibl iy ol ascorbie agld Ln them was8
: l i

e A ’H[ 4! 1 ;J"’.L\hl fy )f‘“ UI Lig o g La Lg ”L’ VEITLOUD tl‘f, ; H’fcéﬁ LUYGhH
SIATSAL A - Wiz ki ¢
L‘Elﬁ L (»;

00 I U i Lot b T S
ot s EEToN o PR BOLTONd Pl o vl AT VARTEY P Pl i
Lo b by B (SR SE R

ST w O OGR TOLG AYEROCTRG Wil U VR
Al Y :

Lt U HRUNRE

AL el GRUER O G st aEEd ACTH

R VAT TRU ATR A X
w1l 90 ' - ) . ;
| T A ! N B
Ttenn s ..,_:,::ii‘:;smm:.aﬂﬂg;.r.-.m.,,. & w =A== x S g "
] : ‘ g 3 ; g
fncorbie Aeld solution (cc) 5 £ ‘
( ; y % t £ g
(L0 e ) (i) 5 5 « !
; ?Y [ Lo
e! ! & R K8
Glubatnlone selutlon - (ee) o 2 I
(0oL mit 1) () {1400 0,002 SN 0,006 0,000 0,01
o s ‘
) ‘ : I 19 't 15
tul'ror selubionst (e) IS hi Il 19 Vi £
&) £ 50
Polal. eunnbi by (ee) H0 50 L0 50 0 50

% Pepe of burter solubion and pl velues were chanred ot onel test,
v Ehla S LoL
andd each burter solubion was uded ag 2 golvent Lev the aseorbic

acld and clubathiene selutlonss

(a) Bfteeus of Temporature Change With Hydropen Ions

Cotcensration ol pite2,00 (il/1000 1)

feut golubiow of Table 6 were placed in thermostate with

. 10 =
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o

temperatures of 129 4 19, 249 - 10 and 349 += 19 and the
ageorble aeld vemaining in each solutien wus messured one heur
Taules 1 to ¥ (hee of 10x dilute

iater, jesulis are shown in

Wag uzed Lo measure Lhe test galublen),

Tablae 7

CLANVTURTTT GUATIGE OF ASGOi S0 §ALITON

=200, A TEST URMELGATIHE = 120 #4210

(oM valuce were i soie bobh befere and elter Lic teat)

) Teat Selubien
Ttem e : A ) C D B

: r
0 M bra Len T 028 (3o 28 Oy 0,205 0,26 0,26
nlaute valug II  Ue2h Co i 0y 26 0,200 0,265 0,255
(ec) Ho0026 uazi 0,20 0,800 0,225 0,88
Regidne (me) 1,08 3,00 1.08 Ta1 .11 3,1l
30 Tibeation T 0,265 0,265 0,265 0,27 0,97 0428
mintes  velue IT  0.265 0,285 0,265 0,27 0,27 0,278
(ar) Mo 0,268 0,288 0,285 0,27 0,27 0,875
Pasidue (me) 2490 2,00 2,91 2,97 2,97 3.08
90 thratlon I 0425 0,25 0,25 0,25 0,26 0,26
mites  velue I 0425 0425 0,25 0,26 0,26 0,26
(ce) Mo 0025 0425 0,25 0,255 0,26 0,26
Regidue (mpy) 2,15 2.75 2,75 2,00 2466 2,86 8
2l TLiration I 02 0,2 0,12 - 04125 0,125
hours  velue I 0A2 02 002 - 0,120 0,120
(ce) I o2 o2 0,12 - 0.,1225 0,1225
7305idue (me) 1,32 1,320 132 - 1,35  1.35
-1l .
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b

AR
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Vi YREY

10

SOLUTIQN

(Pl values were the ssme both Lefors aad after bie test)

i ‘mf % Solution
Ttam T A i ¢ i) E 5y
0 Mlablon T 0,200 0,208 0075 0,80 0,50 0,20
minute value T 0W20F 04205 0,216 04075 gt
(ee) 1 0,262 0,008 0,275 e 27TH U 8778 0,10
haatadna (i j) .67 dabl .02 3,08 3.08 3.0b
10 W Lention T G 040mM6 043 el 0, :a:J:“ o8l
nimites valua IT 0,230 0,235 .0k Dei Ve 2l Oe2li§
(ee) o 0023E 0,23 0.3 Oed el Uy2ha5
nestdie (ne 2,6b 2,5 2eil 2,04 2,600 2,07
a0 Chtration T Ge2lB 04215 0.21h 0,22 0.2.: Uedd
nihutes value X o002y 00218 0,220 0,22 Ui 0422
(ce) 02 0005 0,218 0.an 0,22 V22
Residue (i) 2,10 2,36 2439 242 2.2 2obb
2k Tiveation T 0,02 0,015 0,020 0,020 u.ozo‘ *-:0-2-0- >
houvs value II 0,015 04015 0,018 0,018 0,015 0,015
(ce) M 0.0175 0,015  0,0175 0,0175 0.0175  0,0178
Residue (mg) 0,19 0,16 0,19 0.19 0,19 0.19
- 12 -
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Table 9

o3 g TSR AT LAY SREEAY TRISCUN Ly il F
UL T T CHATGE oF ASCOUSTS ACTD WG pll o7 Wiy TESY SOLUTION

(LI velus® jore the sase uoid wel'ere snw aller e tesy)

vest golitloa

s Y B g D B 7
Q ivethon T 0,7 0,47 0,47 0478 046 0.8
sinute value TT 0417 G017 0417 0,176 0,10 0,16

—
—~—

! 0,17 0417 0417 0,175 08 0418

fogtdue () LT LT LT 196 Lo
.

30 Thiretien £ el Oadfs frelef 0,27 SRS (IR

B 'IJ. L8 e Lua ]:' iy l’:‘ Q . 1‘3 iy j !"’i‘ My j‘!’ Q.lb Oy J_El

(ee) 0,10 06 008 0,07 Gudb o 00

wraddue () ) 1,76 Latd LJ67 L0 1,96

00 Tointion I 0412 0412 0,130 0 dh Oelh (el

winuhed yo e IT 0 0412 0ed3 L6 0.lh Dol el
(ae) It (1,13 0,11 U L3285 0,1L Ot 0,1

featdie (me) L. Lob3 Liiw Labb Leby Lob9

2L bration I 0,085 0,025 0,03 0,03 0,030 0,030
hours value T 0,030 0,030 0,03 0603 0,035 0,035
(ce) Mo 0,025 0.,0215 0,03 0401 00,0325  0,0385

Residue (mg) 0,70 0430 0,23 0413 0436 0436

-13 -
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(b) Resulis of Changing Tenperatures ot dydropen Tons

of Goneentration pll = £,20 (Shrensen Fhosphate Luifer Solutdoen)

Tent sclutieons tabulated 1n Tebls & were plaged in thenioe
etats wlth terweratures of 129 L 10 | 20 19, and 3060 1. 10
and after @ adven pecelod e ouantl vy of ascerble sold veas reseupsd
v The sere nethed vaed in (8)y The resulus are Llsied in Tsbles
10 e 12, hes o 10x odluie of Ghe Lest seluidon wewre used for

resgurarient,

Tasle L0

PROVTWAY L QUM S 0 G800 0 AGTL wiind] oll OF 'l Wady SoLuT N

Lodn AT OWRST tlidk byl = 129 42 10

(pH values were the sase bolh before snd adter Lie teat)

at, Soliutdlon

Tbem " | i ' R i
6] ritration I 008 010t 0,17 0416 Oy Lis 0,105
minube value T 065 Oulot 0,17 Gl 0L Q.18
(ce) Mo 0B 0400k 0,17 008 0,08 0,188

Resldue (ne) 1.1331 Lol L7 196 LGl 2,0%
30 Tibeation T U095 0095 0,005 0,100 0,100 0,100
minibes value TE 0,095 0,095 0,095 0,100 0,100 0,100
(ce) 1 0,095 0,098 0,095 0,100 0,100 0,100

Residue (me) 1,0l 1.0l L0k 1,0 LJo 1.0

T

1l -
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3

Table 1L

CUANTTCATTVE CHANCE OF ASCORLIC AGID UILH pll OF THE b8P SOLUTION

=£, 20 AL TRSY P IALURE = 2he 2 19

(vl valves were the sore both befrre and after the test)

.. Test Solutien

Tton A g ¢ Db r
0 Gippation T 0,00 006 0,16 0,16 0,07 047
mhaute yulue FI 0,10 (el (416 041G (el (.17
(ce) M el (16 0,16 016 Uedeh  Gel?
freed g () LI6 Lo LG Lo L LT
10 PLusetlon T 0L 005 0,08 0,006 0,06 0,09
rdnubes volug T 0,05 0,05 Do R AN Uel1¥
(ce) i 0405 0405 0,05 0,00 00 0,08
tegidua () 0,55 0,55 Oebils 1y 06 Ueth 0,99
90 tration T 0,0 0,01 04,01 0,01 0,01 0.0l
mi.nubes value T 0WL 0,01 0401 0401 0401 0,01
(ee) 1 0400 0,01 0401 0,01 0401 0,01
segidue (1) 0411 Oedl a1l D¢l 0,41 04l

Declassified in Part - Sanitized Copy Approved for Release 2012/03/21 : CIA-RDP82-00039R000100180006-6




Declassified in Part - Sanitized Copy Approved for Release 2012/03/21 : CIA-RDP82-00039R000100180006-6

t

vanle 12

CBATVECRTTY CHALGE oY ASCORUTC ROTR WITH pil oo Yily, VREY §ULUTION
=520 AT TEST UR bEiAiE = 360 1e

(pH valuee were the gape Letn Lefors enc afgen Lhe test)

&8t Solutlen

i S

S S S - DU S b 0

0 Tibrasion T 0,12 0,12 Ueld 0108 0,188 0,14

minute velue I 0412 Dell (4.2 G100 0,180 0,13

(ce) 1 (41 ¢ (g1 7 0,12 0,1208 0,108 0,12

Hagldue (1) L. 1,72 1,32 1,38 177 Lol
. 30 Titretlion I 040k (1,004 040k 0 0F, U015 a8
minules volue Tt 0.0L 040l 0,08 0,00 OW0LE  0,00F
(ec) M 6.0 400 OWLE 0,008 0,008 0,045

Reatdve (ne) Ouils Qolth Qah® Oalty Qol.& 0,09

o s e

0 Tliratien T 0,02 002 1,02 0,025 0,025 0,008
ninutes valua IE 002 0,02 0,02 D020 0,020 0,020
(ee) o o,00 0,02 0,02 040225 0,0225 0.0008
tesidue (me) 0422 Ve 0402 0425 0,95 0,25

(¢) Results of Varying emperstures With Hydrocen Ton

e T s A " N
Goncenbration of pH = 7,00 (Sdrensen Phosphaie Hufrer Solution)

P

The best solutions descrited in Table & undervent reactions
in themostabs of 129 Z= 10, 210 42 10 4ng 360 4 10 bemperatures,
and the ouantity of aseorbic acld was deterniined after a given period

ol time by utilizing the same mebhod of tesbs (a) and (b), fThe

- 16 -
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] © e epalyels wes mede with
ilug ape houa Lo vaules L3 to Lhe the epalyaie Ve

TLe ol Lie  WEF Jior
eo oft 10y diluie of ae weak goluiion,

faule 17

- e SOTLY O
CONTE R T GRA Y ASUCAL T AGAD W pit f G sy BOLLYTON
CONTERERY Db a8 -

. 00 A4« 10
0 w1920 ¢
a0 fulh el e Vit = LE il S

' Lo before aud arler wie teEh)
(i vaLned wove ho Bee Lot efore Bun

Teai Buluslon

Twn T ) ! S W T—
Lo — SN E—_ S L S S
£ i 96 ae
( Wiwiien T 0.2 0Jd2 001 0.2 0,185 0uL2F
] 1AL dik
35 EE 1 Pl fE
Lauto value T 0,12 (el¥ (1,12 (143 G.deh Gelih
udu b sl y
. SR " ¢ HE
‘ (ee) i 0,12 Uedd .12 0,126 U125 0.2
¢ 1 {jedd
Hestdue (o) Ly L,2 Lo32 Lo 1, 137
30 Titvatlon T el e 0it 40k Oels 040k 0,00
‘ ! Jallh 040l el
66 T UL et el (el
i nubod valug '
‘ . ! ;
( ) i SAeil (1o Ol O ol Qe til ey OOl
«e) ! : (
pugidue (m) felih Oyhils Qelth Ol O lils Oelih
) . 1
90 lerevien I 0eOL 0.0L 0,03 0,01 0401 04€

) ( AN 0,01 !
minibes value T 0,01 0,01 0.0L 0,01 0,01 0,01

(ee) I 0,01 0.0L 0.01 0,01 0,01 001

=

Oell 010
Rest due (me) 0,11 0,11 0,11 0411 041

-1 -
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o

CUMNTLRTTTE CHALCK

weble b

=7 ,00 AL YRAY TelPhiAvvg =

(pl values wers uie

L Gelutlon

e hoth

wef'ope

GLGACTD wovn pH O ol URSE §OTLYTON
e ke

ead ri'ter the test)

s A 2 [ N | F
o fieratdon I 0,41 0 Rl WAL O e GldE S 0,18
ninite velue TEO0J41 AL 015 02 002 0417
(aa) MoooaJdL 6,0 016 ude ndE ol

sagtdue () Tefl 1486 1,38 1,32 1,32
% Tliwation T 0,035 00LE  O.0nE CG0kE G.0hE W0LE
value I 0,03 0,0kE  0.0LE - 0045 O.0L5
(¢e) Mo 0,038 0,0L5 0,0h8 0.0k 0.l

lesidue (n) 043 Oyl Oeho Oalt2 Ouli9

90 Titzatlon T 00L 0,01 0,01 0,01 0,01 0,00
minites value IT 0,00 0,01 o0 0401 0401 0401
(ce) Mo 0,01 0,01 0,01 0,01 0,00 0,01

Regidue () 041 0,010 011 041 0,10 0,11

=16 =
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[

faple 15

TN GHANCE % ASCOHSIN ACTD WTTH pH oF TUE TEST SOLUTION

o oo e T Ty AN 40 [
=7 ,00 AUD PRE PRidheiadt iy o= 30 * 1

v ara bath vefore and after wac ST
(1! values ware the sene Louh before did after ui )

—
dh 4

slutien ,
o A i ¢ D E I

— v e e s -
0 erabion T {4 0,400 0,008 0,008 - 0,09
mlnube VaLue TT GO0 0,00 0,06 0,006 0,000 00y
(ce) Mo OG0 O 00 0,08 00bE  0,0075 009

wgatduo (o) 0, (bl 0yt R Gyt 0,99

e

30 Titration T a0 040¥ a3l G008 0,03 0,03
mhobes value 11 Gl 0,08 0,025 03 0,03
(o) Mo0,08 Deli - D02 G,025 0,03 0,01

Residue (mit) 0 6,20 0.8 0,215 033 0423

20 Titrabion [ (00 0401 Ue0L 0,0L 0401 D400
minuies walue T 04l 0,01 (0L 0,01 401 0,01
(ne) i 0,0L 0,01 0,0 040 0,01 0401

nestdie (me) 0,01 0,11 0. 11, (SIS AN Qell Os1

Vs ceembte Bim s s S
D oma s an IR LEEEGE S W G

- . A e A o ACR: S LEEEEE TACEE.E 23

s A AR A L G sesmaE

in emsﬁbmu;: Whe reculis oi tho wedbs listed i Tables T
bo Gy 10 e 12, and 13 bo 15y bhe plalmin eongentration eftfecting
nrotecbive action of slutabhione on ascorbic acid iz approximately
consbant for ench best solublon, Tn other words, in acnpardson with
vest b, bhe resulu of bhe test B is always the saie under each ¢l

. o .
cumsbances and dous not show any provective action, but proteciive
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ne

aetion besins to appear wartly in teal £, and une sctian becomes
pronouneed in test [,  Ihe proteciive asilon begomes very prow
noupesd yith tests beyand D, The proteetive actlon of glutathions

an z rio relatlon o g kind of waffer solutlen er

apple achd ns

the Lenperature ot 18 mpacplon sveven snd hvdroren Lon goncenirae

tlon,  Only e Bipds of buwrfor solutlon were usedy  piwephaue

t

burler soinllen snd /1000 HOL, tui uhls susteseny 1g Lide ab Least

i Ty g BT e
Gtihin e Lledos of e axeertuent.,  The pratoeul

s sdaed Lo wae oronorilons

e whe Clutatidoae anl sseorole &

uged n test asluvlons o ond Do Coagequently, do wor ve eoneluded

Lhnn Lae oalnbsig eeneeaty crees geoelied b thie nroluetive

sation of sluwathiong on rgeorvle sgld smeesss vllda v eonditionn
—

B ) S obic ok aore b e 1 ra AGE s ol
off Lig abive hmw,hUMu‘Hh Hb wmsobre Pea 187 e 367 el ol

——
fpan ¢,00 te ?.uu,hia Choo a3 02000 B 0,007 me ol rluvathlone added

B0 6 me aneorule acld,

Tioan anlaal ovaalom, Wit klad ol proteetive actlon will

ok only bo exoelbed by elobsihlone, bt alse by uther varlong Une=

L e

fnan Leeworg,  Oengeeventdy, 1o o gulll teo eorly

)i aaely An viva, oub dn eeneral, i would preunbly be

sale Lo accenl bhe ol lon for applicabtion in

Vivo,

Bergnok and nig ca-researchas (L) tested the reduelng

funetion of glutathione en deliydro-sscorble acid snd reporied Lhat
the reduction potential of ascerble acid is not related to the
oxidizing acent or to the composition of the buffer solution of 1its
reaction svster, HFurthermore, in recard Yo the hydrogen ion con=-

ecentration, the reduction potential increases os the pH inereases.

-20 =
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3

They also guatel thet this veduglion pelential 18 ghronser than the
€ n . \
formation vRlpeity of irveversable naterials in dehydro=assarble

agid,

flaqeyor, acgordin: G0 Lhe above @88, Ui vroteetive aetian
o givelylons og spencute aeid 488 no relation o the pH value within
Lae rance pH 2,00 o 7,00, T sscorvio acly onee Lecargs denydros
aenvble aeld by aeveble eanditlon Ln Lhe test solutlon and i then

seatn reduead te ascarbie acld Wy slutathlone, e ohe proueetlve

aetlen of sluseatalaae en ssgorble seld with plb velve ot 7,00 (ginee

the eemongltlan sl the bulfer golvtion unlen ueg uged sa Ghe wenl

selublon heg o beerine sccewmling wo wie Bhwory of Lessool) shionld

£

ba more prensunsed thag wleh (i vnlues of 2,00 ep I Thig henty

Gl Lie besls made by Whie weller, and

i ia he meehanlan of prewwciive setien of fluwbiione oo stdeorbis

.

| aeld, troslugeghiens reauees T o bae mevony of oxide formation in
paen evddatlion proeess of ssesriln aeldy whe redugtion efteet of

elutabhdone mes alirer tn 168 mebhod @l reatction veofeon Lug gose

aegans fad bae eose ol deinuro=asgorule neld,

Maiys tosos htve beon made en Lie desree of ehability of

ascorbic seid snd 16 Ye & cenerally well lmown ned uhiab cscorble
aeld Lo comparatively gunble at s low temcerature or in an aeid
aree, bub unstoble in o hish bempershure or da an alkall srea,
However, uhcde bests were mostly made in liviang tissue, Crystalline
ascorvic acid selutions were used in bhe tests of Table 7 te 9, 10
bo L2y aad 17 to 15 and proved the above faet L compositions of

various temperatures sna pHe In other words, when hydrozen ion

concenbrabion is held constanb, asceriice acid is far more stable

- P] -
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inder Loy tenperature tnan hish wemperature, and under eonstant
beusersture, 1t iy fap more stanle when the hyurocen ien congens
Lraticn is low then ynen wne hyoro 'ea ion goneeptralion ia larse,

In v reletdopanip of werperctuug sod oy rosen ion eoagentration,

pH 2,00 znd 369 £ 19 (Table 9) compzred with BH 7,00 and tome
peratnre 129 & 19 (Table 13), 90 sinites alter the test started,
Lo pegidual wel= iy of sscervie ecdd Lo wie teat solvtlons fvom A
ta Fig wie fower (Table 9) was L3 te 1,59 ng, uut on tae other
hepedy, vhie lasler (Tavle 17) ghoss ealy 6,11 wer of resldue in each
tegn aolutleon, Veew Lils resuly, 1o te vnucestood whau pif Lo & nove

d

orbant rsehor Lina ops e g

L WD LHE GBPTEE o GlhAw

uLLity of ageorble sold,

Uy SUMHAIY

In vgunrd o Lhe protocuive aculen ol ervatalline rluta=

bhlone on ageoruie acld soluvton:

Ple gugteewsd to asldatlon decons

'
E i

Le dhon Bocortle ot
pasiuion by Soren: cucorble sald siddose in whe presence ot plutes=
bhione, the sgeorbie scld Le woll arotecues by e elubashions snd
. s P Y . . . . . Ef‘gnw"flgs;
bhe axtent of srolestive aciicn 15 la dlree -%@ o the suablty

off elutathione present, Murthernore, the pretente o 61 engyme

18 not required te elicit this oroteeiive action,

2, The minirum concenbraign necessary for gluvethizne Lo
exert protecbive acilon on ascorbic aeid wss debermined by varving
the reaction Lempersbures snd the hydroren lon cencenbrations, In

obher words, at temperabures betwsen 120 to 36° and pH values between

- 22 -
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Chions i Lhe " eor

0 .00k 1o 0,006 mg of sluiathions 48 the sindomin con=

Q.OO 17 7.(1111, [§pguin it 4 . p . gsc@?kjg
‘e " H s 6L .

vopaidon necessary o axeet prowsewive aellon en 2 o

2EALPE L0 o RER T i
e one pelation Lo the T8

seid, and this winimum goncencpatton Res no peletion &

Aty wrREh

Lenperabure or T wie il VaLG

L as i G E
q, Cpvetalline eseorblo peid, 89 witnia Mvine tigauee,
. My Show %
| apes or BU Lew emperatures
18 eovaaratively spsole i an aedy ares oF BY low e
] g b LA & L M

N S [ UaAATILE M Hiilte
pean o7 2L [ s e LULG e SHPLHEL

ant upzueble oo Liz

¢ o ed
2 i B r'»""- J N ﬁl: GOCOTRLE
£3 '| L ving \.‘Hip gleey 'l}é'i(, " n l'i,ﬁ” [SEWSY) l:L,L.t/,f aeot'e ¢
(=33 S AS RAe CLbs |
| s Lid L B CVSEY Lies)
bl VLR SAVENS Lol Gengengls Lhoit g A wape Liserbant faey
adid b fifat's By &Y ]

: S _— neernsd
rap o wli€ iiwles ol tue pueve et i eaneariat,
TSR LN FUA151 8.1 road 1ty Eeinh =3
\ikﬁ:‘\ll\r;‘!z &[L;t'i,_ - £

= o ) I L 33’ & g & b ation &
i A i t & =
r:ﬁ Gane LH K3l f il 4 GHOIEEs | ‘l (8] [43%1R] Qfg‘-t 8} |1¢]

L ki = for ' £ HERAY 5.4 3 tﬂn 2] ﬁt
WL (418 iagule Jondo 3G & ;\F, MERSVIAMIY
Hive anenal ] DOC 501 Tk nuU]JJ fady & [} DO‘E or ol 1 Lo &4 (4]

1 or nig ee nnfl enecurarcaant and
flyole Tmperial University, lor hig g &

A vy PO = 3 L““ a E‘{Ul)@l't.
algo for his efforis Lo reviediid Gl

D

“fB) -
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